Effects of neonatal hypoxia/ischemia on ganglioside expression in the rat hippocampus.
Neonatal Hypoxia-Ischemia (HI) triggers a cascade of biochemical events that result in neuronal injury, but the mechanisms underlying these processes are not completely understood, and information regarding the effect of HI on the synthesis of brain glycoconjugates is lacking. The present work evaluates the effects of neonatal HI on hippocampal ganglioside synthesis. Seven-day-old rat pups were exposed to HI for 2.5 h according to the modified Levine model and samples from hyppocampus were obtained at 30 min as well as at 1, 2 and 4 days later. The activity for synthesis of gangliosides was evaluated by determining the incorporation of N-acetyl [3H]neuraminc acid ([3H]NeuAc) into the endogenous gangliosides of Golgi membranes and by determining the activity of Sial-T2 (GD3 synthase) and GalNAc-T (GM2 synthase), the two enzymes acting on sialyllactosylceramide (GM3) at the branching point of synthesis of a- and b-ganglioside pathway. Northern blot experiments were also conducted to determine transcription levels of the mRNAs specific for these transferases. Neonatal HI caused a relative increase of in vitro [3H]NeuAc incorporation into endogenous lactosylceramide, which was most noticeable at 30 min and I day post-event and disappeared by day 2 and 4. The transient accumulation of [3H]GM3 correlated with decreases in the activities of GD3- and GM2 synthase measured at 30 min and at 1 day after the HI insult. No significant variations in the expression of the genes for these enzymes were observed. Results suggest that transient accumulation of GM3 may be due to post-translational events negatively modulating both GD3- and GM2 synthase activities.